This paper presents the results of a numerical study investigating the effects of low-altitude shortduration plasma heating episodes t .... h a• ho,-iztmta! frictional heating) ,,,, t .... i•nt heavy i,,,, outflows from the polar ionosphere using a time-dependent model. In a previous set of calculations, where the effects of high-altitude transient heat sources were investigated, the low-altitude neutral atmosphere (z < 800 km) acted as a very efficient heat sink, absorbing most of the energy conducted to this region and thus preventing large differences between the ion and neutral temperatures. One purpoqe of the present study was to investigate whether realistic, specified low-altitude frictional heating rates, based on published experimental data, can result in elevated ion temperatures and lift a part of the heavy ion population over the gravitational barrier before the extra energy is lost to the neutral atmosphere. In our model calculations the specified heating generated an upflowing O + disturbance ( 
INTRODUCTION
The existence of the polar wind was first demonstrated experimentally by Hoffman [1970] The possibility of the existence of high-speed ionospheric plasma outflows along open geomagnetic field lines was originally suggested by Axford [1968] and Banks and Holzer [1968] . Over the last decade a variety of approaches have been adopted in polar wind calculations, including hydrodynamic, magnetohydrodynamic, kinetic, and semikinetic models [cf. Raitt and Schunk, 1983] . A common feature of these steady state "classical" polar wind calculations was that they were unable to describe heavy ion outflows; the bulk of the heavy ions being gravitationally bound at all altitudes. It was first pointed out by Barakat and Schunk [1984] [1985, 1986] which simultaneously solves the coupled continuity, momentum, and energy equations of a two-ion (H + and O +) quasi-neutral plasma along a diverging flux tube between 200 and 8000 km, taking into account the effects of ionization, charge exchange, recombination, collisions, heat conduction, and external heat sources. This is the first comprehensive model which is capable of describing transient heavy ion outflows generated by short-duration ion heating processes at lower altitudes. Earlier, Whitteker [1977] published model calculation results which showed the transient response of the ionosphere to external heating due to electron precipitation.
Thermospheric measurements have clearly indicated the presence of high-latitude heat sources [cf. Banks, 1977] , although the relative contributions made by particle energy loss and frictional (joule) dissipation was initially not adequately determined. Using observational data from the Chatanika incoherent scatter radar, Banks [1977] deduced auroral zone thermospheric frictional (joule) heating rates, concluding that in the vicinity of the auroral oval, the height integrated frictional heating can be as large as 100 ergs cm -2 s-•. Banks 
